Rooted in agency theory, this study analyzes the relationship between governance mechanisms and the performance of listed firms in countries with different levels of economic development and shareholding concentration. The study uses graphic representations of the HJ-Biplot method to perform holistic analysis. This method is effective for qualitative evaluation of relationships. Based on observations from 146 listed companies, this study compares two different contexts and governance backgrounds. Results show that governance mechanisms affect firm performance differently depending on whether firms are operating in a context characterized by concentration or dispersion of voting rights. Sector and company size also influence corporate governance mechanisms and firm performance. This holistic approach yields important contributions to the literature because, despite the number of studies that exist, there is still insufficient understanding of how specific governance mechanisms affect company valuation and performance. This study demonstrates the importance and influences that sector of activity, company size, and context have in developing proper corporate governance mechanisms.
Introduction
Governance mechanisms have become central to understanding organizational performance. They are especially important for shareholders (e.g., Daily, Dalton, & Rajagopalan, 2003) , and the choice of mechanism depends upon numerous factors (Larcker, Richardson, & Tuna, 2007) . Sometimes, however, firms adopt inadequate governance mechanisms due to i) lack of knowledge on the mechanisms' effects on performance and, ii) insufficient knowledge on the mechanisms combined effects.
Despite a large body of literature on the subject, there is a lack of consensus among researchers (e.g., Larcker et al., 2007) as to the effect of corporate governance on performance. This research addresses the lack of consistency among previous studies (Coles, McWilliams, & Sen, 2001) , namely incoherent, contradictory findings of relationships between governance and performance variables (Rhoades, Rechener, & Sandaramurthy, 2000) . The HJ-Biplot method (Gabriel, 1971) introduces graphic representation to the study of governance mechanisms, marking an innovation in this field. Using HJ-Biplot affords researchers a simultaneous integrated view of relationships and their implications (Gabriel, 1971; Galindo, 1986) . The HJ-Biplot method consists of a joint representation (in a low-dimension vector space, usually a plane) of rows and columns of a matrix, X. The HJ-Biplot method uses markers (points/vectors) for rows and columns. Markers are obtained from the singular value decomposition (SVD) of the data matrix. The HJ-Biplot method permits a holistic treatment of factors and variables in complex environments such as contexts where organizations operate (Garcia-Sanchez, Frias-Aceituno, & Rodriguez-Dominguez, 2013) . Another reason for studying this set of variables is that governance mechanisms (Jobome, 2006) have different effects on company results and company value depending on the organizations' size, sector, and development level of the country where the company has its headquarters.
companies. Mishra and Nielsen (2000) verified that performance-based pay should serve as an alternative to independent board members because it aligns shareholder interest with management incentives. They emphasized a trade-off between relying on independent board members to increase performance and ensuring alignment of interests. Cordeiro et al. (2000) verified that business performance positively correlates with management compensation, and observed that company growth relates to the amount of compensation used to motivate managers to expend the extra effort needed to grow a business. We therefore test the following hypothesis related to management incentives:
Hypothesis 2: Adopting performance-based incentives positively influences corporate performance.
Concentration of Voting Rights
Some studies (Lins, 2003; Suto, 2003) have reported that concentration of ownership or voting rights is positively associated with firm performance, and the concentration of ownership is especially relevant in countries where investor protection is low (often less developed economies) because concentration of ownership mitigates conflict between owners and management. Gillan and Starks (2003) pointed out that the "magnitude and nature of agency problems are directly related to ownership structures", which vary between countries. For example, Kapopoulos and Lazaretou (2007) studied Greek firms, and found that greater concentration of ownership led to a positive effect on performance. Kuznetsov, Kapelyushnikov, and Dyomina (2008) observed that ownership concentration may negatively affect firm performance. Nevertheless, they also reported that, in certain institutional environments, a coalition of several significant owners might have a favorable impact on firm performance. Tam and Tan (2007) , however, argued that concentration of voting rights and control systems drive managers to entrenchment and lead them to dominate or control shareholder interests. The hypothesis to test, therefore, is the following:
Hypothesis 3: Concentration of shareholder voting rights positively influences corporate performance. Tam and Tan (2007) found that company characteristics such as size and sector were related to performance. In the USA, Anderson and Reeb (2003) found that company size was negatively related to company valuation. Company characteristics are determined by the type of business, investment, and control strategies adopted by shareholders and the board of directors. These company characteristics are also driven by the existence of shareholders with a greater propensity to invest in companies in specific sectors. Thus, we test the following hypothesis concerning company size and sector:
Company Characteristics
Hypothesis 4: Context affects how company size and sector influence corporate governance mechanisms and performance.
Governance Mechanisms and Context
Factors such as the architecture underpinning governance models are relevant. They are especially important to protect shareholder interests, which often differ from management interests. The separation of ownership and control, an idea associated with agency theory dating back to the 1970s, is a key issue in corporate governance (Learmount, 2002; Shleifer & Vishny, 1997) . Various authors (Bhojraj & Sengupta, 2003; Wood & Patrick, 2003) have found that adopting certain governance mechanisms helps to mitigate agency conflict. Armour, Deakin, and Knozelmann (2003) , and Jobome (2006) advocated simultaneous use of different mechanisms, namely supervision through non-executive directors and executive remuneration agreements. Liu (2005) found evidence that, for companies in the UK, shareholder dispersion permits the market, rather than the company's largest shareholders, to influence corporate governance.
Countries' economic development undoubtedly influences society's structure and organization. Therefore, we expect to observe differences between governance models of companies in developed countries and those of companies in less developed countries, hence the final hypothesis:
Hypothesis 5: Context affects how governance mechanisms influence corporate performance.
The Conceptual Model

Research Model
The research model was based on evaluating the relationship between corporate governance mechanisms and corporate performance. We also analyzed control variables association and influence in the model for companies in less-developed and developed economies. Control variables were firm size (Cho & Kim, 2007) and sector www.ccsenet.org/ijbm International Journal of Business and Management Vol. 9, No. 12; (Tam & Tan, 2007) .
Variables and Definitions
Independent Variables
We chose three variables to capture key concepts: percentage of independent directors on the board of directors (PID), variable remuneration of managers (VRM), and concentration of voting rights (CVR). Numerous authors have already applied these variables in prior studies (e.g., Brown et al., 2011) .
Independent board members impartially evaluate top managers' activity, enrich the board with added experience, and help to raise the quality of the board of directors (Bhojraj & Sengupta, 2003; Wood & Patrick, 2003) . We calculated the percentage of independent directors on the board of directors (PID) using information from company reports.
The variable remuneration of managers (VRM) was calculated using publicly disclosed information about executive board members' annual remuneration. According to several authors, a good (performance-dependent) remuneration plan contributes to aligning managers' interests with those of shareholders, minimizing the agency problem (Becht, Bolton, & Roell, 2003) .
The concentration of voting rights (CVR) refers to information concerning the three principal shareholdings and their voting rights. Some theorists have posited that association of corporate governance to a high capital dispersion pattern (i.e., a high number of shareholders) leads to there being no shareholders in a dominant position over any other (La Porta, Lopez, Shleifer, & Vishny, 2000) . Thus, "semi-concentrated property" (Becht et al., 2003) would solve collective action and agency problems, as several authors have concluded (Guriev & Rachinsky, 2005; Pivovarsk, 2003) .
Dependent Variables
Four dependent variables measured corporate performance: return on equity (ROE), Tobin's q ratio (Q), market-to-book ratio (MBR), and sales growth rate (SGR). These performance variables supported the study's goals.
Return on equity (ROE) equals net income (NI) divided by equity (E). This ratio is the principal efficiency metric for shareholders and investors, and measures how efficiently corporations use their equity (Brealey & Myers, 2000) . Brown and Caylor (2004) developed an index, and asserted that firms with weaker corporate governance were less profitable because they had lower return on assets, lower return on average equity, lower return on equity, and lower return on investment than did firms with stronger governance.
Tobin's q ratio (Q) is based on the market, and expresses investors' valuation of the company. Many studies have employed this variable (Bhagat & Black, 2002; Demsetz & Villalonga, 2001 ). La Porta, Lopez, and Shleifer (2002) used an alternative calculation method for Tobin's q to study the relation between protection of investors and valuation of corporations. This was the chosen method in this research. Tobin's q is, therefore, equal to the book value of assets less book value of common equity less deferred taxes plus market value of common equity divided by the book value of assets.
The market-to-book ratio (MBR) compares the market value of shares with their book value. The MBR yields an index of value created for shareholders related to total investment by shareholders in the company.
The sales growth rate (SGR) checks operational performance of corporations (Gompers, Ishii, & Metrick, 2003) . This variable avoids repercussions of profit volatility and manipulability in relation to profit growth. The ratio establishes the relation between the current year's sales and sales of the previous year.
Research Methods
Statistical Methodology
To analyze relationships between governance mechanisms and firm performance, we organized the data into a 146 x 7 matrix. Each row represented a firm, and each column a variable: four corporate performance variables (ROE, Q, MBR, and SGR) and three corporate governance variables, over the 3 years (2004, 2005 and 2006) . Data were standardized by columns.
Formal statistical testing (regression models, time series, etc.) is the classical method to analyze this type of data, but is not always the best approach. A disadvantage of such formal statistical methods is that the data must meet certain assumptions. In practice, however, these assumptions are seldom met. Exploratory multivariate data analysis methods offer a good alternative. A particularly interesting descriptive multivariate technique is the HJ-Biplot (Galindo, 1985 (Galindo, , 1986 Galindo & Cuadras, 1986) , an extension of Gabriel's (1971) classical Biplots.
International Journal of Business and Management Vol. 9, No. 12; Garcia-Sánchez (2013) used Biplots, especially HJ-Biplots. MULTBiplot software produced the calculations and graphs shown in this work (Vicente-Villardón, 2009).
Data Collection/Sample
The reports and accounts and the report on corporate governance of 46 corporations listed on Euronext Lisbon on December 31, 2004 December 31, , 2005 December 31, , and 2006 were obtained from the Portuguese Stock Market Supervisory Authority (CMVM). As of October 31, 2006 1294 companies were listed on the London Stock Exchange (LSE). From these, we randomly selected 100 companies with headquarters in the UK to form an initial sample. We maintained proportional distribution in the sample in terms of sector. The reports and accounts for these companies came from company sources. The fiscal year of sample companies varied, but an attempt was made to coincide with the Portuguese sample for 2004, 2005, and 2006 . The overall sample thus comprised 146 firms, 46 of which were Portuguese and 100 of which were British. During the analysis, we dropped five UK companies because of missing values.
To establish differences between the UK and Portugal, we examined GDP (gross domestic product) per capita (purchasing power parity, ppp) in both countries. Portugal, with 10.6 million inhabitants had a 2007 GDP per capita of 76.2 (UE27 average = 100). In the UK (60.8 million inhabitants), 2007 GDP per capita was 119.2.
Results
Descriptive Analysis
Portuguese-listed firms were, on average, twice the size (in terms of sales) of British firms, had 11 times the amount of assets, had more than double the equity, and recorded slightly less than three times greater profit levels. These differences arose for two reasons. First, the Portuguese sample corresponded to all firms listed on the stock exchange, including the largest Portuguese companies. In addition, the Portuguese stock market is less mature than its British counterpart is.
Descriptive data analysis indicated that, on average, most British firms had independent directors, and almost twice the independent directors that Portuguese companies had. Moreover, Portuguese companies used variable compensation more than their British counterparts did. Finally, the level of capital dispersion was quite different in the two markets. British companies were generally considered widely held, whereas the shareholders of Portuguese firms mostly owned block-holdings.
Multivariate Analysis
The results of the HJ-Biplot, applied to the data matrix, confirmed inertia absorption of more than 48% of the total dispersion in three dimensions, and more than 38% of the factorial plane in two dimensions. These scores are acceptable, taking into account the nature of the data and the dimensions of the matrix (Table 1) . The HJ-Biplot results show a negative correlation between independent directors (PID) and performance-based pay (VRM). The almost flat angle between PID and VRM reflects this correlation (Figure 1) . PID, VRM, market-to-book ratio (MBR), and CVR (concentration of voting rights) correlate positively every year. PID and VRM share a low correlation with MBR, Tobin's q, ROE, and CVR. In Figure 1 , the orthogonal or near orthogonal angles show these relations. PID, VRM, MBR, and Tobin's Q demonstrate good variability, reflected by the longitude of the vectors, which corresponds to good variance on the factorial axis. Business and Management Vol. 9, No. 12; Results of Portuguese and British companies' contributions to the model shows a good or acceptable level of explanatory power, considering the factorial planes made up of axes 1, 2, and 3 (Table 3) . Analysis of the HJ-Biplot data matrix representation of complete data, excluding or including outliers, yielded similar results. Results were consistent, and justified more than 57% of dispersion in the maximum inertia space and more than 44% in the first factorial plane (Table 4) . Considering the performance variables, the factorial plane illustrates how Tobin's q data for all years correlates strongly. The factorial plane also depicts a high level of correlation between market-to-book ratio (MBR) values in all three years, and a high correlation between Tobin's q and MBR in and between all years. All these variables have a high variance. Since these variables appear to the left of the plane and have low values in the axis, however, they are unimportant to classify firms. Conversely, variables that appear on the right have high values in the axis. Return on equity (ROE) correlates weakly over the three years and has a weak variance. SGR (sales growth) demonstrates a weak negative correlation and a very weak variance.
Corporate governance variables on the factorial plane-independent directors (PID), performance-based pay (VRM), and concentration of voting rights (CVR)-correlate strongly between each other and between years. PID and VRM have a strong variance on the plane, and correlate negatively in all years. The almost flat angle between PID and VRM reflects this result. CVR had low variance, and was is independent of governance variables with low variance.
Tobin's q, market-to-book ratio (MBR), performance-based pay (VRM), and independent directors (PID) form near right angles between each other, which shows they are almost completely independent of each other. Although concentration of voting rights (CVR) has a weak variance, it correlates strongly with Tobin's q and MBR. CVR was independent of the sales growth (SGR) variables, a relationship that the near right angles between them imply, although they had weak or very weak variance.
Portuguese firms tend toward the left side of the factorial image, whereas British firms tend to appear to the right.
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International Journal of Business and Management Vol. 9, No. 12; Upon further analysis, Portuguese firms appear to form two clusters: an industrial and technological cluster and a financial cluster. The industrial and technological cluster has a strong contribution to axis 1, and is located to the left on the factorial plane. Its position therefore implies low values for Tobin's q and market-to-book ratio (MBR). Firms in this cluster are Pt29, Pt31, Pt33, Pt40, Pt41, Pt47, and Pt51. The financial cluster contributes strongly to axis 1 and axis 2. Companies have low performance-based pay (VRM) values. Companies that form this cluster are Pt2, Pt4, Pt5, Pt6, and Pt16.
British firms clearly form separate financial clusters. Large, medium-sized, and small firms form these clusters, with a strong contribution to axis 1. Clusters appear on the right side of the factorial plane, meaning they have high values for PID (independent directors). The cluster consisting of firms UK2, UK27, UK34, UK40, UK41, UK63, UK83, UK88, and UK89 is noteworthy because of its extreme position on the gradient.
The HJ-Biplot illustrates how PID (independent directors) contributes high values to the factorial plane. The further to the right these values lie, the larger their contribution. Orthogonally projecting firms on the vectors that represent the variables yielded estimates of values for each firm, for each variable, for each year. The other two performance variables, sales growth (SGR) and return on equity (ROE), are poorly represented on the plane. They vary little or not at all, and thus yield little information.
British firms in the financial, industrial, technology, and health sectors are well represented on the factorial plane. They are concentrated on the right side of the HJ-Biplot, whereas Portuguese firms in the financial, industrial, technology, and service sectors appear on the left side, and are poorly represented on the factorial plane formed by axes 1 and 2. There is a clear predominance of British financial service firms, because they appear on the right, whereas British industrial, technology, and consumer service companies lie in the center of the factorial plane. Portuguese firms in the financial, industrial, and technology sectors appear on the left side of the image. Industrial and technology sectors dominate. The British consumer and service sectors, along with other sectors not listed, are generally weakly represented in the factorial plane, and are located in the bottom center of the Biplot.
Discussion
Independence of Board Members and Performance
Having independent directors (PID) contributes significantly to the factorial plane (axis 1), but does not influence company valuation either in terms of market-to-book ratio (MBR) or Tobin's q. Orthogonal relationships hold for vectors between these variables in all years.
The literature presents diverse findings regarding the influence of independent board members on performance. Finkelstein and D'Aveni (1994) , and Peng, Buck, and Filatotchev (2003) have reported a positive relationship between company value and companies' having a board composed of independent directors. Bhagat and Black (1999) contradicted this finding, claiming that having such a board negatively influences performance. Barnhart and Rosenstein (1998) affirmed a curvilinear negative relationship, whereas Dalton et al. (1998), and Weir and Laing (1999) found no relationship at all between board composition and performance.
This study found a weak negative relationship between board composition (higher independence) and sales growth (SGR04_05). Furthermore, we observed no relation at all between board composition and company valuation or return on equity. This finding supports previous studies, indicating there may be a non-linear relationship between board composition and performance.
Large Portuguese industrial and technology companies do not rely on independent board members. Indeed, the projection of firms in the PID (independent directors) vectors is closely linked to shareholder dispersion. Large and medium-sized British firms are neutral in relation to PID (independent directors).
Among British financial companies, small enterprises predominated in the sample. Nonetheless, large, medium-sized, and small British financial companies have a strong positive relationship with board composition (PID). These firms also rely on financial incentives to compensate their management. The positive relationship with PID is an indication that they prefer to choose independent directors for board positions. Some large and medium-sized British financial companies distinguish according to their valuation (i.e., Tobin's q and market-to-book ratio). The opposite is true of industrial and technology companies. Some of these companies distinguish according to their valuation (i.e., Tobin's q and market-to-book ratio), which implies that management and shareholders collaborate closely. They probably do so because of innovation and market challenges.
Despite obvious differences between small and large British financial companies, both invest efforts in achieving an appropriate board composition. Companies from both groups prefer independent members. This preference www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 9, No. 12; differs from that of large industrial and technology companies, which are neutral toward, or even oppose, independent board members. Companies from service, consumer, and other sectors are neutral toward appointing independent board members.
In summary, British companies tend to appoint a higher proportion of independent board members than do Portuguese firms. Our results imply a weak negative influence of board composition on company performance, with a notable distinction between British and Portuguese companies, thus supporting hypothesis 1. In addition to differences in board composition between companies in developed and less-developed economies, we observed several implications regarding performance. Previous studies are inconclusive in showing the influence of management pay incentives on firm performance. Some studies have found a relationship (Cordeiro et al., 2000; Dalton et al., 2003; Ryan & Wiggins, 2004) , whereas others have not (Kubo, 2005; Vafeas, 1999) . As in other variables, previous research results seem contradictory. This study verified the existence of a weak positive relationship between management incentives and performance, measured by sales growth.
Management Incentives and Performance
Unlike large British financial firms, small and medium-sized British financial firms tend not to use management pay incentives to improve company performance. The factorial plane and axis 2 illustrate this difference between SMEs and large firms, with a location of the firms on the right side of the graphic, opposite to the orientation of the VRM (performance-based pay) vector. Industrial and technology companies, and companies in other sectors (including consumer and service) use either few or no management pay incentives. Their location in the center of Figure 1 reflects this tendency.
Portuguese companies use management pay incentives with weak positive effects on sales growth. Figure 1 provides graphic evidence of this relationship: note the position of Portuguese companies on the left portion of the factorial plane and negative values along axis 2. We accept research hypothesis 2. When companies use management pay incentives, we observe a positive influence on performance. Context tends to determine whether companies use management pay incentives.
Concentration of Voting Rights and Performance
The concentration of voting rights (CVR) has weak variance on the first factorial plane (axes 1 and 2). CVR data for any year also correlates with CVR data from other years. In this plane of the HJ-Biplot representation, CVR correlates positively with market-to-book ratio (MBR) and Tobin's q, which measure firm performance. CVR is independent of the ROE and sales growth variables, and CVR has low variance.
Whether in the industrial/technology cluster or the service, consumer, and other firms cluster, the concentration of voting rights (CVR) in Portuguese companies is high, although with weak variance. This higher concentration of voting rights lets shareholders exert greater control over business activity, which may lead to problems in the form of minority shareholder expropriation.
British financial firms on the other hand, whether small, medium-sized, or large, tend to have dispersed voting rights, which gives management greater control and power to run these companies. A significant number of British industrial, technology, and other non-financial firms did not increase voting rights concentration, whereas a smaller number had a weak tendency toward concentration, and a some opted strongly for concentrated ownership.
Portuguese companies, in general, have a tendency toward concentration of voting rights, more or less as strongly as British companies' tendency toward dispersion. In both cases, some companies are indifferent. These companies lie at the junction of axes on the factorial plane. These findings highlight the importance of the agency theory.
The findings show that Portuguese companies tend to opt to concentrate voting rights, and that this choice positively affects performance. British companies, in contrast, opt for dispersion of voting rights, with negative effects on performance. These findings support hypothesis 3. The literature highlights the positive effect of concentration of voting rights on performance (e.g., Kapopoulos & Lazaretou, 2007; Lins, 2003) and the negative effect of dispersion of voting rights on performance (Kuznetsov et al., 2008) . In reference to
Implications for Management
This research demonstrates the importance and influence of context, sector, and company size on corporate governance mechanisms and performance. Use of the HJ-Biplot graphic representation is innovative in this research field. This method offers clear advantages in qualitative corporate governance studies because of its holistic analysis of multiple relationships.
Limitations
The Portuguese companies under study consisted of all companies listed on the Portuguese stock exchange. Almost all were large companies. This is a limitation of the current research because the sample size was limited. The limited sample size also prevented autonomous analysis of each sample.
The independence variable may be affected by the specific regulations in each country, and the range of interpretations of these regulations that each company may make.
Directions for Future Research
A need for further study arises from a lack of sufficient evidence on how company size and sector influence the relationship between governance and performance variables. It is also necessary to deepen our understanding of how governance mechanisms may influence performance differently in other contexts. Existing evidence fails to provide solid conclusions about how company size or sector influence company profitability, valuation, or growth.
